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Cerebral venous hypertension and blindness: A
reversible complication
Salvador A. Cuadra, MD,a,b Frank T. Padberg, MD,a,b Roger E. Turbin, MDa,d Jeffrey Farkas, MD,a,c
and Larry P. Frohman, MD,a,e Newark, NJ
A 57-year-old woman developed blindness during treatment for sarcoidosis-induced end-stage renal disease. An initial
renal transplantation failed, and hemoaccess was maintained with multiple central catheters and upper extremity
prosthetic arteriovenous grafts. A successful second transplantation eliminated her need for hemodialysis, but a right
brachial to internal jugular graft remained patent. Progressive visual loss 2 years after transplantation prompted
ophthalmic evaluation which initially revealed unilateral left optic nerve edema and visual loss, ultimately worsening over
several months to no light perception in the left eye, 20/60 vision in the right eye, and bilateral papilledema.
Arteriography demonstrated cerebral venous hypertension attributed to the functioning hemoaccess graft. Permanent
graft occlusion normalized the papilledema, and visual field defects in the right eye and visual acuity returned to 20/20
in the right eye. ( J Vasc Surg 2005;42:792-5.)A functioning hemoaccess graft or fistula in the setting
of central vein stenosis or occlusion commonly produces an
obvious clinical edema of the extremity. Extending the
graft to the neck with anastomosis to the internal jugular
vein resolves the edema andmaintains a functional hemoac-
cess; this approach presupposes central patency of the in-
ternal jugular vein. The subtle onset of progressive blind-
ness may not be attributed to redirected venous flow
patterns since other causes are more frequently encoun-
tered. Early recognition of abnormal central venous return
and the resulting cerebral venous hypertension offer the
opportunity to reverse this devastating morbidity.
CASE REPORT
A 57-year-old ambulatory woman developed visual loss
2 years after her second renal transplantation. Renal sar-
coidosis was diagnosed in 1982, and she underwent her
first renal transplantation in 1995. After the cadaveric trans-
plant failed in 1997, she underwent multiple (at least seven)
bilateral central venous catheterizations for hemodialysis
access. Multiple revisions of a right upper extremity poly-
tetrafluoroethylene (PTFE) graft culminated in a successful
brachial artery to internal jugular vein graft. She underwent
a successful second renal transplantation inDecember 2001
and was maintained on low-dose prednisone, cyclosporin
A, and sirolimus. Remarkably, the right brachial-internal
jugular graft continued to remain patent after the second
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792transplantation and maintained a strong thrill without arm
edema.
The patient subsequently developed mild visual loss in
the left eye and headaches partially responsive to acetamin-
ophen. An extensive neuro-ophthalmologic examination
revealed preserved visual acuity, unilateral left optic disc
edema (Fig 1A), a mild left relative afferent pupillary defect,
and left visual field abnormalities consistent with increased
intracranial pressure. The unilateral optic nerve head edema
failed to improve with cessation of cyclosporine (known to
cause increased intracranial pressure), increase of pred-
nisone, and institution of acetazolamide.
Over the next 7 months, visual acuity, visual field, and
optic disc edema worsened in the left eye. Two separate
lumbar punctures confirmed normal cerebrospinal fluid
study results with increased opening pressures of 370 and
380 mm H2O. A left optic nerve sheath fenestration tem-
porarily improved left visual function, but the vision grad-
ually worsened to no light perception in the left eye. During
this period, dilated and arterialized contralateral episcleral
vessels appeared, and intraocular pressures increased to 40
mm Hg on the right yet remained only minimally and
intermittently increased on the left. The patient’s mental
status began to decline, and the previously unaffected right
eye developed low-grade optic disc edema, a visual acuity
loss to 20/40, and visual field contraction.
A repeat magnetic resonance image (MRI) of the brain
and orbits with gadolinium contrast revealed a Chiari 1
malformation, a congestive right orbitopathy (thickened
enhancing extraocular muscles, increased orbital fat signal
with enhancement, abnormal dilated superior ophthalmic
vein, and distended cavernous sinus with extravascular
structures seen on fat-suppressed MRI), and multiple dif-
fuse flow voids (dilated vascular channels with an absence of
MRI signal caused by high blood flow) involving the tem-
poral lobe, parietal lobe, perisylvian cortex, cerebellar pon-
tine angle, and fourth ventricle. These findings were new
compared with the original 2002 scan and were consistent
with changes seen in cerebral venous hypertension. Mag-
gular
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venous structures, as suggested by the development of
tortuous venous structures representing dilated cortical
veins with characteristics of high flow and abnormal flow
direction. In fact, these prominent cortical veins displayed
anterograde venous flow in the right cerebral hemisphere,
and reversal of flow direction toward the pterygoid plexus
in the left cerebral hemisphere was demonstrated by using
pulse saturation banding magnetic resonance venography
techniques.
A four-vessel cerebral angiogram demonstrated dis-
tended intracranial venous channels, stagnation of contrast
Fig 1. Funduscopic examination demonstrating (A) lef
permanent occlusion of the brachial-internal jugular gra
Fig 2. Contrast arteriogram demonstrating (A) abnorm
venous flow after compression of the brachial-internal juin the superior sagittal sinus, and delayed emptying of thesagittal, transverse, and sigmoid sinuses, also consistent
with severe cerebral venous hypertension (Fig 2A). Tran-
sient manual compression of the dialysis graft during angio-
graphic runs improved venous outflow via the transverse
and sigmoid sinuses, again suggesting increased cerebral
venous pressures (Fig 2B).
The patient was treated at the bedside with manual
occlusion of the brachial-internal jugular graft. Permanent
graft occlusion was confirmed with duplex ultrasonogra-
phy. A postocclusion magnetic resonance venogram (Fig
3A) was obtained and confirmed resolution of magnetic
resonance evidence for venous hypertension. The study
c disc swelling (B) resolution of optic disc swelling after
elayed cerebral venous outflow and (B) normal cerebral
graft.t opti
ft.
al, dalso confirmed occlusion of the right axillary, subclavian,
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graft. Although her visual loss in the left eye was perma-
nent, the unilateral left disc edema (Fig 1B), increased right
intraocular pressure, conjunctival dilation, and visual field
defect normalized, and her visual acuity returned to 20/20
in the right eye, where it remains.
DISCUSSION
We report the delayed onset of secondary intracranial
hypertension caused by intracerebral venous hypertension
after placement of a brachial-internal jugular hemodialysis
access graft. Although intracranial hypertension meeting
Dandy criteria1 is commonly idiopathic, it may also occur in
the setting of a number of processes that cause venous sinus
obstruction or overwhelm cerebral venous return. Venous
sinus obstruction may result from a mass effect or throm-
bosis related to coagulopathy, dehydration, tumor, or in-
fection, whereas cerebral venous return may be over-
whelmed by arteriovenous (AV) malformations, central
venous obstruction, or surgically constructed hemodialysis
access.2
In the normal upper extremity, edema from venous
occlusion or stenosis usually resolves within several weeks
of the acute thrombotic event. Unobstructed veins are
elliptical in cross-section and are designed to manage large
Fig 3. Magnetic resonance venogram after permanent
occlusion of the right subclavian vein, and interval occlu
Schematic representation details retrograde arteriovenou
prosthetic graft in the presence of central venous occlusio
the venous drainage network leading to increased cerebro
ijv, internal jugular vein; iov, inferior ophthalmic vein
innominate vein; sov, superior ophthalmic vein; sps, super
sts, straight sinus; sv, subclavian vein; ts, transverse sinus;volumes with minimal increases in pressure; however, oncethe veins become distended and circular, venous pressure
increases rapidly.3 Even the obstructed venous system ca-
pably manages all but the most extreme fluctuations in limb
blood flow, with dilation of extensive collateral veins
around the shoulder. However, a functioning AV graft or
fistula, whether congenital or surgically constructed, pro-
duces a constant increase in limb blood flow with minimal
fluctuation. When central venous outflow is compromised,
these collaterals remain constantly dilated; when the inter-
nal jugular participates in the collateral venous network, the
increased flow is diffused through the cerebral venous
drainage network (Fig 3B). Thus, as the normally redun-
dant cerebral veins become distended, an increased volume
of cerebrospinal fluid is produced, and intracerebral pres-
sure may be increased.
Two other reported cases describe pseudotumor cere-
bri with visual disturbances after placement of PTFE grafts
in patients with prior central vein catheterization. Although
the grafts were entirely located in the arm, it seems that the
mechanism was similar.4,5 Molina et al4 described a patient
with multiple access procedures and central venous cath-
eterizations who developed visual loss after a forearm PTFE
AV graft was placed; numerous right and left subclavian and
right jugular vein catheters were used for temporary access.
The patient regained some of his vision after the graft was
occlusion shows the absence of venous hypertension,
of right internal jugular vein proximal to the graft (A).
into the cerebral venous circulation from a functioning
he result is intracranial venous hypertension throughout
l pressure and ocular symptoms (B). cs, Cavernous sinus;
, inferior petrosal sinus; iss, inferior sagittal sinus; iv,
trosal sinus; ss, sigmoid sinus; sss, superior sagittal sinus;
ein of Galen.graft
sion
s flow
n. T
spina
; ips
ior peligated. Lal et al5 described a similar patient with multiple
JOURNAL OF VASCULAR SURGERY
Volume 42, Number 4 Cuadra et al 795catheterizations who developed visual loss after placement
of an arm PTFE graft. A fistulogram showed an obstructed
innominate vein with diversion of AV flow retrograde into
the internal jugular vein. The patient’s visual symptoms also
improved with ligation of the graft.
Our case is similar in that multiple central catheters
contributed to central venous occlusion ipsilateral to a
functioning AV graft; graft flow was directed retrograde
into the internal jugular and cerebral circulation because of
the proximal internal jugular occlusion. Presumably, cere-
bral venous return was compromised by the ipsilateral
occlusion, and this resulted in chronically increased intra-
cranial venous pressure.
Central venous occlusion from previous catheterization
is a major predisposing factor. When venography was per-
formed as a routine study in patients before placement of a
permanent hemoaccess, 40% of those with prior catheter-
ization had stenosis of the subclavian vein.6 Lower, but
significant, rates (26%) of internal jugular thrombosis after
catheter placement have been reported.7 The seriousness of
the problem is magnified by the realization that by data
from a 2002 survey, 60% of US patients with end-stage
renal disease begin dialysis with a central venous catheter.8
Thus, the incidence of central venous obstruction is likely
to increase along with the increasing numbers and longev-
ity of hemodialysis patients. Although blindness and intra-
cranial hypertension are rarely reported in the dialysis pop-
ulation, it is not widely recognized as a potential
complication. Thus, surgeons and nephrologists should be
aware of the possibility and recognize the predisposing
circumstances of functioning upper extremity access in
patients with prior central vein catheterization. Perhaps
cerebral venous hypertension is more common than is
recognized.
Visual loss resulting from chronic venous intracranial
hypertension should be suspected when a patient with
multiple previous central vein catheterizations complains ofheadaches and visual dysfunction in the setting of signs and
symptoms of increased intracranial pressure. Definitive di-
agnosis may require lumbar puncture, cerebrospinal fluid
analysis, and cerebrovascular imaging. Visual morbidity
may be reversible with timely correction of the venous
hypertension.
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